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AEROLOGICAL OBSERVATIONS 
By R. R. S T E V E N S  
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Free-air temperatures for July were slightly below 
normal a t  Ellendale and Groesbeck, but were slightly 
above a t  the other kite stations. 

There were no important departures from the norinal 
relative humidity a t  levels where observations were fre- 
quent enough to give reliable monthly means. 

Vapor pressures were quite generally above normal, 
except for the higher levels a t  Ellendale, Groesbeck, and 
Royal Center. 

Wind resultants as determined from pilot balloons were 
almost entirely of southerly component near the surface, 
but a t  the majority of the stations shifted gradually to 
northerly component with altitude. The base of the 
antitrades was reached on a few occasions a t  San Juan, 
the altitude ranging between 5,000 and 9,000 meters. 
Easterly winds a t  high levels were observed a t  a number 
of stations in the Northwest from the 19th to the 25th. 
As is usual in conditions of this kind, there was a lack of 
cyclonic activity over that section. A double-theodolite 
pilot-balloon observation a t  Ellendale on the afternoon 
of the 12th showed fairly strong convectional currents 
from the surfuce to the point where it entered cumulus 

T a B L E  l.-Fiee-air te?npcraturc.s, relatitw hr~midi t ies  and vnpor 
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TIBLE 1 .-Free-air temperatures, re la t ive  humidi t ies  and vapor 
pressures during J u l y ,  1928-continued 
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clouds at, 1,400 meters. The highest vertical velocity 
observed was 3.2 m. p. s. between 750 meters and 1,100 
meters. Another observation a t  the same station on 
the afternoon of the 27th showed an average vertical 
velocity of 3 in. p. s. from the surface to 1,715 meters 
where the balloon entered strato-cumulus clouds. The 
masiniuni vertical velocity was 2.9 m. p. s. between 1,250 
and 1,600 meters. 

The month was quite generally unfavorable for daily 
kite work. Fli hts a t  most stations were necessarily 

winds and the frequent occurrence of thunderstorms. 
limited as to a 7 titude and frequency because of light 
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TABLE 2.-Free-air resultant winds (m. p .  8. )  during J u l y ,  1918 

THE WEATHER ELEMENTS 

By P. C. DAY 

GENERAL CONDITIONS 

July, 1928, was notable mainly for the closeness by 
which the various weather elements approached the con- 
ditions expected in a normal midsummer month. A short 
period of unusual warmth occurred near the end of the 
month in portions of the far Northwest, but otherwise 
temperatures were moderate. Thunderstorms or other 
violent electrical disturbances were not unduly frequent 
as a rule, and damage by wind and hail, while consider- 
able over limited areas, was, on the whole, less than usu- 
ally occurs in July. 

PRESSURE AND W I N D S  

A survey of the daily weather maps for July, 1925, 
shows few cyclonic areas of importance, and precipita- 
tion was mostly 'of the usual thunderstorm type, heavy 
in some instances, but these were confined usually to 
widely separated areas. 

The most important cyclone of the first decade was 
observed on the morning of the 4th over the middle 
Plains, whence it moved to the vicinity of the lower 
Lakes during the following 24 hours, attended by con- 
siderable precipitation over the region traversed. By 
the morning of the 6th the low pressure had apparently 
moved toward the middle Atlantic coast and merged with 
a secondav depression that had developed during the 
preceding night over that region. The precipitation at- 
tending this depression was rather heavy over most of 
the coast districts from Pennsylvania to southern New 
England. During the 9th and 10th considerable rain fell 
over an extensive area from the Great Lakes southeast- 
ward to Florida, and to the eastward on the 10th and 
l l th ,  the falls being excessive in a few localities, Green- 
ville, s. C., having about 4 inches in less than six hours. 
By the morning of the 13th low pressure had developed 

over the southern drainage area of the Ohio, and wide- 
spread rains had fallen over most districts from the 
Mississippi River eastward. During the following 24 
hours the barometric depression had moved to Lake 
Ontario and rain had spread into all eastern districts, 
with heavy falls over portions of the lower Lakes, Ohio 
Valley, and Middle Atlantic States. 

About the 17th and 18th considerable precipitation 
occurred over the Southeastern States, though there was 

no appreciable barometric depression at  that time over 
the regiqn of important precipitat,ion. About the same 
time there was considerable precipitation over the north- 
ern Rocky Mountains and thence eastward to Lake 
Superior, th.e precipitation continuing over the western 
dist,ricts during the 19th and extending into the eastern 
lake region and North Atlantic Stat'es on the 20th and 21st. 

Some local heavy rains occurred on the 21st and 22d 
from the middle and northern Plains eastward, the gen- 
eral barometric depression Rssuming a cyclonic, form over 
southern New England by the morning of t'he 23d, more 
or less rain continuing over that region during the follow- 
ing day. 

From the 26th to 28th a fairly well marked cyclone 
moved from western Lake Superior to the St. Lawrence 
Valley, attended by rather general precipitation over the 
Northern States from Minnesota to New England. A t  
the same time local precipitation set in over the Gulf 
States, where some good rains oc.curred on the 26th and 

Local precipitation occurred over the fer Northwest 
during the first week, but otherwise there was little or no 
precipitation west of the Rocky Mountains. 

Anticyclones were weak and exerted little important 
influence in modifying the weather over extensive areas 
or for lengthy periods. In fact, temperature c.hanges 
were unusually small in all partsof the month and through- 
out nearly the entire country. 

The mean pressure of the month did not depart greatly 
from the normal, and the pressure variations over the 
difTerent parts were not suffic.iently pronounced to cause 
important variations from the normal wind movement. 

Local storms occurred, as is usual in midsummer, over 
the eastern two-thirds of the country, and they were 
rather frequent in portions of Nebraska, Iowa, and other 
near-by areas. No extensive loss of life was reported 
from tornadoes and damage from such storms was com- 
paratively small. Full details concerning damaging 
winds, hail, and other storms appear a t  the end of this 
section. 

27th. 

TEMPERATURE 

As stated elsewhere, there were no important variations 
in temperature as compared with the normal condition, 
though an unusually heated period occurred over portions 
of the far Northwest during the last decade. This was 
most. severely felt over the eastern portions of Washington 
and Oregon, and in Idaho, where from about the 21st to 


